. Sequences found in mouse X and its recipients. Altogether, 38 rearranged VDJ sequences were obtained from lymphomatous spleens, livers, and kidneys of mouse X and immunodeficient recipients R 2 , R 3 , and R 4 . 37 out of 38 sequences were derived from a VHJ558 (AF303848/BC018315 in BALB/c), D-SP2.2 (J00431), JH4 (V00770) rearrangement with identical VDJ junctions. The J558 sequence has not been confirmed as a germline sequence at the genomic level, but the identical sequence from cDNA has been identified by numerous independent researchers, indicating that it does represent a germline gene (3, 4) . The sequences are given in this figure and an overview is given in Fig. 6 . Unmutated-30 indicates 30 identical unmutated sequences derived from mice and organs as indicated in Fig. 6 B (left panel, unmutated) . The rest of the sequences are given as "mouse-organ-isotype," where X is the originator mouse; R 2 -R 4 are recipients; S (spleen), L (liver), and K (kidney) are the organs; and μ, γ3, γ1, and γ2a are the isotypes of the H chain. For X-K-μ-2, 2 indicates two identical sequences. An overview of these sequences is found in Fig. 6 B(left panel, mutated) . 1 out of 38 sequences, detected in the kidney of mouse X with γ1 isotype (X-K-γ1), was derived from a different V H , had different VDJ junctions, and was probably derived from a normal B cell (not depicted). Dots represent identity with the representative germline sequences and dashes represent gaps for optimal alignment. Sequences X-S-γ1-1 and R4-S-μ-1 have a nucleotide insertion in FR3 that cause a frame shift that results in stop codons in FR3. Fig. S10 . The dominant clone, the sequences of which are shown in this figure, is marked in red in the phylogenetic tree of Fig. S10 . An overview of this clone is given in Fig. 6 . Unmutated-13 indicates 13 identical unmutated sequences derived from mice and organs as indicated in Fig. 6 B (right panel, unmutated) . The rest of the sequences are given as "mouse-organisotype," where Y is the originator mouse; R 1 and R 2 are recipients; S (spleen) and L (liver) are the organs; and μ, γ3, and γ2a are the isotypes of the H chain. Non-identical sequences of the same mouse-organ-isotype are distinguished by lowercase letters in parentheses. An overview of these sequences is found in Fig. 6 B (right panel, mutated) . Dots represent identity with the representative germline sequences. Stars represent sequences (including 3 out of the 13 unmutated) where the 3′IgE C-region primer has been chosen from the primer mixture as 5′ primer in antisense 5′-3′ direction aligning to the V H . Figure S9 . Minor sequences found in mouse Y recipients. Altogether, 41 rearranged VDJ sequences were obtained from lymphomatous spleens, livers, and kidneys of mouse Y and immunodeficient recipients R 1 and R 2 . In addition to the dominant sequence described in Fig. S8, 3 out of 41 sequences, all detected in R 2 , were derived from a VHJ606 (ME3, M59921/M59922), D-Q52 (J00440), JH1 (V00762) rearrangement that had identical VDJ junctions. The ME3 sequence has been confirmed as a germline gene at the genomic level (5) . Note that R2-L-μ had a deletion of the DJ junctional sequence. The sequence of R2-S-γ2a had a nucleotide insertion in FR3, causing a frame shift and stop codon in FR3. A phylogenetic tree of all the sequences from mouse Y and recipients is given in Fig. S10 . The minor clone emerging in R 2 , the sequence of which is shown in this figure, is marked with blue in the phylogenetic tree. The names of the sequences are given as "mouse-organ-isotype," where R 2 is the second recipient; S (spleen) and L (liver) are the organs; and μ, γ2a, and γ2b are the isotypes of the H chain. Dots represent identity with the representative germline sequences and dashes represent gaps for optimal alignment. An EcoRI restriction site in FR3 is in yellow. This site probably explains the smallest monoclonal VDJ rearrangement seen in EcoRI-digested R 1 lymphoma DNA probed with a downstream J H probe. See Fig. S11 for J H Southern. In lymphoma mouse Y, a monoclonal population (≈20%) was admixed with a polyclonal V H repertoire. After transfer, the monoclonal population dominated in the R 1 and R 2 mouse. The dominant clone is shown in red and detailed in Fig. 6 , and sequences are given in Fig. S8 . After the second transfer (R 2 ) another minor clone was detected in addition (blue; detailed in Fig. S9 ), resulting in a biclonal picture in R 2 . (The minor clone must also have been presented in mouse Y and R 1 but was not detected, sequencing of more colonies from Y and R 1 should probably have revealed it. The clone is probably represented by the lower band in the J H Southern of the YR 1 lymphoma [see Fig. S11 ].). The length of each pair of branches represents the distance between sequence pairs. The units at the bottom of the tree indicate the number of substitutions. The names of the sequences are given as "mouse-organ-isotype," where Y is the originator mouse;, R 1 and R 2 are recipients; S (spleen), L (liver), and K (kidney) are the organs; and μ, γ3, γ1, γ2a, and γ2b are the H chain isotypes. Non-identical sequences of the same mouse-organ-isotype are distinguished by letters in parentheses. (Fig. 6 and Fig. S8-S10 ): mouse Y had a polyclonal set of sequences, only two of which were found in lymphomatous mice after sequential transfers to recipients. Consistent with these data, the J H Southern blot of the spleen of mouse Y shows clear polyclonality. However, in the lymphomatous Y R1 RAG2 −/− recipient, the polyclonality is clearly reduced and two clonal VDJ rearrangement bands are seen (arrows). These bands are also seen in the Y lymphoma originator mouse. Thus, the Southern analysis was consistent with the sequencing results, describing a biclonal lymphoma emerging from a polyclonal background. (D) The low molecular weight (≈2.5 kB) of the lowest band in Y R1 (and Y) suggested that an EcoRI site might be present in the V region of the monoclonal VDJ rearrangement resulting in this band. This was indeed found to be the case because an EcoRI site was found in FR3 in one of the two sets of independent monoclonal sequences in the biclonal lymphoma (Figs. S9 and S10) . The distance between the two EcoRI sites in the rearranged VDJ sequence was calculated to be 2.5 kB, thus strongly linking this clone to the ≈2.5-kB band in the J H Southern (Fig. S9, γ2a, γ2b , and μ clones). Note that this band is detected in the Y lymphoma originator mouse, but was detected by sequencing only after transfer. + control DNA (from a male mouse) were fluorescently labeled and competitively hybridized to oligonucleotide genomic microarrays. As examples, chromosomal gains and losses on Chromosome 3, 14, 15, and 19 are shown for three independent lymphoma lines (C4-2S, C4-6S, and Lx2P), as well as a control female/male Id + mouse hybridization. As a control, DNA from one healthy female Id + mouse competed with that of the Id + male. Lines deviating from the central zero indicate gains (left) or losses (right). The +1 (gain) and −1 (loss) lines (in Log2) represent two extra copies or one missing copy, respectively. Data for all autosomes of six lymphoma lines are shown in Fig. S13 . Figure S13 . Frequency plot of chromosomal aberrations in all autosomes of six independent lymphomas. The figure shows a frequency plot of chromosomal gains or losses in the six independent lymphoma lines. Amplifications (green) and deletions (red) are shown for each autosomal chromosome. The height of the columns indicates the number of lymphomas (out of six) with gains or losses in the particular chromosomal area. Overall, the data suggest recurrent genetic changes. Gains and losses were scored using a z score algorithm (threshold two), with a minimum of three consecutive oligos and a 1-Mb moving window size. A male/female hybridization, as well as whole chromosomes gains or losses, were used to optimize the algorithm threshold. Figure S14 . Summary of lymphoma markers. Schematic summary of lymphoma phenotype compared with conventional stages of marginal zone development as suggested in Pillai et al. (1) . Information is also included on IL-3R expression (see Fig. S4 ).
